The NCCN Guidelines for Neuroendocrine and Adrenal Tumors provide recommendations for the management of adult patients with neuroendocrine tumors (NETs), adrenal gland tumors, pheochromocytomas, and paragangliomas. Management of NETs relies heavily on the site of the primary NET. These NCCN Guidelines Insights summarize the management options and the 2018 updates to the guidelines for locoregional advanced disease, and/or distant metastasis originating from gastrointestinal tract, bronchopulmonary, and thymus primary NETs.
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NCCN Categories of Evidence and Consensus
Category 1: Based upon high-level evidence, there is uniform NCCN consensus that the intervention is appropriate.
Category 2A: Based upon lower-level evidence, there is uniform NCCN consensus that the intervention is appropriate.
Category 2B: Based upon lower-level evidence, there is NCCN consensus that the intervention is appropriate.
Category 3: Based upon any level of evidence, there is major NCCN disagreement that the intervention is appropriate.
All recommendations are category 2A unless otherwise noted.
Clinical trials: NCCN believes that the best management for any patient with cancer is in a clinical trial. Participation in clinical trials is especially encouraged. Version 2.2018 © National Comprehensive Cancer Network, Inc. 2018, All rights reserved. The NCCN Guidelines ® and this illustration may not be reproduced in any form without the express written permission of NCCN ® . 
MANAGEMENT OF LOCOREGIONAL ADVANCED DISEASE AND/OR DISTANT METASTASES e,o BRONCHOPULMONARY OR THYMUS
Chest CT (without contrast) every 12-24 mo or for new symptoms
Consider changing therapy if progression on fi rst-line therapy o,bb
NET-9
likely that improved diagnosis and classification are contributing factors. 6 Histopathologic assessment is important in determining prognosis and individualizing therapy. 7 According to the WHO classification of NETs, lowgrade (G1) tumors are usually slow growing; intermediate-grade (G2) tumors are more heterogeneous, well-differentiated, and more aggressive (relative to G1); and high-grade (G3) tumors are poorly differentiated, aggressive, and characterized by poor outcomes. 8, 9 In terms of median survival, prognosis for patients with well-differentiated and low-or intermediate-grade tumors is better compared with those with high-grade NETs; however, regardless of tumor grade, patients with distant metastasis experience poorer outcomes. 1 Therapeutic options for locoregional advanced disease and distant metastasis include somatostatin analogs (SSAs) to regulate hormone secretion and tumor growth, 10-12 hepaticdirected therapies for liver-predominant disease, [13] [14] [15] [16] molecularly targeted agents such as everolimus [17] [18] [19] for antitumor effects, and cytotoxic chemotherapy. However, additional therapeutic options are needed to manage distant metastatic NETs. 20 The NCCN Clinical Practice Guidelines in Oncology (NCCN Guidelines) for Neuroendocrine and Adrenal Tumors discuss the diagnosis and management of both sporadic and hereditary NETs based on current evidence. The panel updates the guidelines annually, with additional interim updates as required. These NCCN Guidelines Insights discuss updates to the 2018 version of the NCCN Guidelines, and summarize the management options for locoregional advanced and/or metastatic NETs of the gastrointestinal tract, bronchopulmonary region, and thymus.
Summary of 2018 Updates and Management Options Somatostatin Analogs
Most NETs overexpress high-affinity receptors for somatostatin, a peptide hormone generated by the 697 NCCN Guidelines Insights hypothalamus that blocks the release of growth hormones. 21 Somatostatin receptors are also expressed in other parts of the body, including the gastrointestinal tract and pancreas, and inhibit cell proliferation. 21, 22 Because native somatostatin rapidly degrades, more stable, synthetic SSAs, including octreotide and lanreotide, were developed to harness the therapeutic utility of somatostatins, regulating hormone-related symptoms and tumor growth. 21 In patients with locoregional advanced and/or metastatic gastrointestinal tract primary NETs with clinically significant tumor burden or progressive disease, initiation of either octreotide long-acting release (LAR) or lanreotide is recommended to potentially control tumor growth (see NET-10, see above). The recommendation to consider octreotide LAR in these patients is based on the results of the PROM-ID study, a phase III trial of 85 patients with locally inoperable or metastatic midgut NETs (Ki-67 proliferative index, up to 2%), which showed median times to tumor progression of 14.3 and 6 months in the octreotide LAR and placebo groups, respectively (P=.000072). 12 After 6 months of treatment, stable disease was observed in 66.7% of patients in the octreotide LAR group and in 37.2% of those in the placebo group. After long-term follow-up, median overall survival (OS) was not significantly different between the arms (84.7 and 83.7 months, respectively; hazard ratio [HR], 0.83; 95% CI, 0.44-1.46; P=.51). 23 However, poststudy treatment included octreotide LAR in 38 of 43 patients in the placebo arm, possibly confounding interpretation of longterm survival results.
NET-10
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The recommendation for lanreotide is based on results of the CLARINET study, which randomized 204 patients with locally advanced or metastatic nonfunctioning pancreatic or intestinal NETs (Ki-67 proliferative index, up to 10%) to receive either lanreotide or placebo, and patients were followed for progression-free survival (PFS). Results from this trial showed that treatment with lanreotide for 2 years resulted in an improvement in PFS over placebo NCCN Guidelines Insights CE (PFS, not reached vs 18 months, respectively; HR, 0.47; 95% CI, 0.30-0.73; P<.001). 10 Subsequent data from a preplanned interim analysis of the open-label extension of the CLARINET study estimated PFS in patients treated with lanreotide at 32.8 months (95% CI, 30.9-68.0). 24 The difference in the reported median PFS between the PROMID and CLAR-INET studies is likely explained by a difference in the study populations-most patients enrolled in the CLARINET trial experienced stable disease in the 3 to 6 months before randomization. 10 Patients with locoregional advanced disease and/or distant metastases of bronchopulmonary or thymic NETs can also be treated with octreotide or lanreotide (see NET-8 and -9, pages 695 and 696). Although rare, some patients may present with multiple lung nodules or tumorlets and widespread peripheral airway neuroendocrine cell hyperplasia. In this case, a diagnosis of diffuse idiopathic pulmonary neuroendocrine cell hyperplasia can be made. 25 This condition is generally indolent; however, if patients present with somatostatin receptor-positive disease and/or hormonal symptoms, treatment with octreotide or lanreotide is recommended. No clear consensus exists on the timing of initiation of octreotide or lanreotide in patients with gastrointestinal tract, bronchopulmonary, or thymic NETs, and either immediate treatment initiation or deferring initiation until evidence of progression is seen may be appropriate in selected patients.
Advances in Treatment of Carcinoid Syndrome Beyond SSAs
Patients with metastatic NETs and carcinoid syndrome should be treated with octreotide or lanreotide. 26 Standard doses of octreotide LAR are 20 to 30 mg intramuscularly every 4 weeks. Short-acting octreotide (usually 150-250 mcg subcutaneously, 3 times daily) can be added to octreotide LAR or lanreotide for rapid relief of symptoms or for breakthrough symptoms. 11, 27, 28 If diarrhea is poorly controlled, telotristat should be considered. Telotristat or telotristat ethyl is a novel small molecule tryptophan hydroxylase inhibitor that decreases urinary 5-HIAA levels and the frequency of bowel movements in patients with carcinoid syndrome. 29, 30 It was FDA-approved in February 2017, and the recommendation for its use to treat persistent diarrhea in this context is based on the results of the phase III TELESTAR study.
Peptide Receptor Radionuclide Therapy
Several studies initially reported that treatment with radiolabeled SSAs was associated with tumor responses in patients with advanced NETs. [31] [32] [33] [34] [35] A prospective phase II study of radiopeptide therapy in 90 patients with metastatic NETs refractory to octreotide showed that treatment was associated with improvement in symptoms; radiographic regression, however, was relatively uncommon. 36 Numerous large nonrandomized cohort analyses have also reported encouraging survival rates with this approach. [37] [38] [39] A recent phase III study, NETTER-1, randomized 229 patients with advanced midgut NETs to receive treatment with either lutetium 177 ( 177 Lu)-DOTATATE or high-dose octreotide. 40 Results showed that treatment with 177 Lu-DOTATATE was associated with a significant improvement in PFS (not reached vs 8.4 months; P<.0001). 40 Objective tumor responses were observed in 18% of patients who received 177 Lu-DOTATATE versus 3% in the control group (P<.001). 40 A recent study examined the long-term efficacy, survival, and toxicity of 177 Lu-DOTATATE in a group of 610 Dutch patients with metastatic gastroenteropancreatic (GEP) NETs and bronchial NETs. 41 PFS and OS for all patients with NETs were 29 months (95% CI, 26-33) and 63 months (95% CI, 55-72), respectively. 41 Peptide receptor radionuclide therapy (PRRT) with 177 Lu-DOTATATE was approved by the FDA in January 2018 for the treatment of adult patients with unresectable, low-or intermediate-grade, locally advanced or metastatic GEP NETs. During an interim meeting in 2018, the NCCN panel included PRRT with 177 Lu-DOTATATE as a treatment option for some advanced and/or metastatic gastrointestinal tract, bronchopulmonary, and thymic NETs (category 1 for midgut tumors) (see NET-8, -9, -10, pages 695, 696, and 697, respectively). For details on other NET sites recommended for PRRT with 177 Lu-DOTATATE and principles of administration, please refer to the full version of these NCCN Guidelines (available at NCCN.org).
Everolimus
For patients with progressive metastatic gastrointestinal tract and bronchopulmonary NETs or intermedi-699 NCCN Guidelines Insights CE ate-grade (atypical) bronchopulmonary NETs, everolimus is a recommended treatment option. Everolimus is an mTOR inhibitor that was well tolerated and showed evidence of antitumor effects in patients with advanced NETs when given with octreotide LAR in a phase II trial. 42 In the randomized phase III RADI-ANT-2 trial, 429 patients with advanced NETs and carcinoid syndrome were randomized to receive octreotide LAR with everolimus or placebo. 17 Based on central review, patients receiving octreotide plus everolimus had a median PFS of 16.4 months compared with 11.3 for those receiving octreotide alone (P=.026). This difference in the primary end point of PFS did not, however, meet the predefined threshold for statistical significance.
A subsequent phase III trial, RADIANT-4, randomized 302 patients with progressive nonfunctional gastrointestinal tract or lung NETs 2:1 to receive either everolimus or placebo. 18 In contrast to RADI-ANT-2, patients in RADIANT-4 were not receiving an SSA at the time of study enrollment, and concurrent SSA was not a study requirement. Median PFS was 11.0 months (95% CI, 9.2-13.3) in the everolimus arm and 3.9 (95% CI, 3.6-7.4) in the placebo arm. The HR for progression or death was 0.48 (95% CI, 0.35-0.67; P<.001). Drug-related grade 3/4 adverse events included stomatitis (9% vs 0%), infections (7% vs 0%), diarrhea (7% vs 2%), anemia (4% vs 1%), fatigue (3% vs 1%), and hyperglycemia (3% vs 0%). A report highlighted the outcomes of 169 pretreated patients with advanced NETs of the pancreas (n=85) or other sites (n=84), including jejunum-ileum (n=21) and lung tumors (n=22), who received everolimus through a compassionate use program. 43 An increased risk of adverse events was noted in patients who had received previous PRRT or chemotherapy. During the 2018 Neuroendocrine and Adrenal Tumors Guidelines Panel meeting, the panel clarified that everolimus is a recommended option for progressive metastatic gastrointestinal tract NETs (everolimus was previously noted as an option to consider; see NET-10, page 697).
Hepatic-Directed Therapies
For patients with unresectable, hepatic-predominant, progressive gastrointestinal tract NETs, hepatic-directed therapies may be considered, mainly with the palliative goals of extending life and relieving hormonal symptoms. [13] [14] [15] [16] Cytoreductive surgery or ablative therapies such as radiofrequency ablation or cryoablation may be considered if near complete treatment of tumor burden can be achieved (category 2B). [44] [45] [46] [47] [48] For unresectable liver metastases, hepatic regional therapy (arterial embolization, 49 chemoembolization, [50] [51] [52] or radioembolization [category 2B]) 53-55 is recommended. No single modality of embolization therapy has been shown to be superior to another, but there is a difference in both long-and short-term toxicities among the different modalities.
Resection of Metastatic Disease
In some cases, patients with limited hepatic metastases or other sites of disease can undergo complete resection of the primary tumor and metastases with curative intent. One study of 172 patients who underwent hepatic resection of metastatic NETs showed that long-term survival can be achieved in selected cases: the reported 10-year OS rate was 50.4%. 56 A systematic review reported 5-year OS rates ranging from 41% to 100% in patients undergoing hepatic resection. 57 A recent study of 800 patients with advanced pancreatic and gastrointestinal tract NETs who underwent cytoreductive surgery showed a median OS of 161 months in those with gastrointestinal tract NETs 58 ; the 5-, 10-, and 20-year OS rates were 84%, 67%, and 31%, respectively. 58 Most patients with resected metastatic disease, however, will eventually experience recurrence. 59, 60 Noncurative debulking surgery can also be considered in select cases, especially if the patient is symptomatic from either tumor bulk or hormone production.
Resection of the primary site in the setting of unresectable metastases is generally not indicated if the primary site remains asymptomatic and is relatively stable. 57 A recent retrospective study did not find a survival improvement associated with resecting asymptomatic primary small bowel tumors. 61 However, it is not uncommon for patients with small bowel primary tumors to experience symptoms of intermittent abdominal pain from episodic bowel obstruction or bowel ischemia related to the primary tumor and surrounding fibrosis. Palliative small bowel resection is recommended in these patients. If resection is performed and future treatment with octreotide or lanreotide is anticipated, a prophylactic cholecystectomy can be considered given the association between long-term treatment with SSAs and the development of biliary symptoms and gallstones. 26
Interferon-alfa
In several large nonrandomized series, interferonalfa has been shown to be associated with an antitumor effect in patients with advanced gastrointestinal tract NETs. 28, [62] [63] [64] In a recent large randomized study led by SWOG, treatment with interferon alfa-2b was compared with bevacizumab in 427 patients with progressive NETs. 65 Octreotide was included in both arms of this study. No significant difference in PFS was observed; however, the long PFS durations in both arms of the study (15.4 and 16.6 months for interferon-alfa and bevacizumab, respectively) suggest that both drugs may be active in this setting. 65 Because of its potential side effects, interferon-alfa is usually not initiated until failure of SSA treatment. 66 
Cytotoxic Chemotherapy
The benefits associated with cytotoxic chemotherapy in patients with advanced gastrointestinal tract NETs appear to be modest at best. Tumor response rates are generally low, and no PFS benefit has been clearly demonstrated. 66 Carboplatin/etoposide, cisplatin/ etoposide, or temozolomide may be considered for bronchopulmonary NETs on the higher end of the atypical category with respect to Ki-67, mitotic index, and grade, especially tumors that are poorly differentiated histologically. 67 The following cytotoxic chemotherapy agents may be considered as category 3 recommendations in patients with progressive gastrointestinal tract NETs if no other treatment options exist: 5-fluorouracil (5-FU), capecitabine, dacarbazine, oxaliplatin, streptozocin, and temozolomide.
Capecitabine was tested in patients with metastatic nonpancreatic NETs in a phase II trial; no objective responses were reported, although 13 of 19 patients were reported to have experienced stable disease. 68 The combination of capecitabine and oxaliplatin was assessed in a phase II study, with response rates of 23% in patients with poorly differentiated NETs and 30% in those with well-differentiated disease. 69 5-FU was assessed in the phase III E1281 trial in combination with streptozocin or doxorubicin 70 ; response rates in both arms were approximately 16%. Dacarbazine was given following progression, with a response rate of 8%. A phase II trial assessing the clinical activity of bevacizumab plus capecitabine in 49 patients with advanced and/or metastatic gastrointestinal NETs 71 reported a median PFS of 23.4 months, with 18% of patients achieving a partial response and 70% achieving stable disease. Similar results were seen in 2 small trials of FOLFOX (fluorouracil/leucovorin/oxaliplatin) and CAPOX (capecitabine/oxaliplatin) combined with bevacizumab, with reported PFS of 19.3 and 16.7 months, respectively. 72 However, these findings have not been confirmed in phase III studies.
Temozolomide is an option for advanced bronchopulmonary and thymic NETs. 73, 74 In a retrospective study of 31 patients with progressive metastatic bronchial NETs, temozolomide monotherapy was associated with partial responses in 14%. 73 During the 2018 meeting, the guidelines panel included temozolomide as an option for select patients with locoregional unresectable or metastatic bronchopulmonary or thymic NETs, and clarified the context for chemotherapy use in this setting (see NET-9, page 696).
Conclusions
During the NCCN Guidelines Panel meetings for 2018, panel members discussed important updates to the NCCN Guidelines for Neuroendocrine and Adrenal Tumors, including considerations for the management of locoregional advanced disease and/ or distant metastasis from NETs of the gastrointestinal tract, bronchopulmonary, or thymic regions. Patients with advanced NETs and progressive disease face worse survival outcomes; therefore, a need for additional therapeutic options exists. The development of novel treatment options intensifies the need to standardize optimal selection, timing, and sequencing of treatment. 75 Future clinical studies have the potential to uncover novel options and improve treatment recommendations.
